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LISTING OF CLAIMS 
This Listing of Claims replaces all prior versions and listings of the claims in this 
application. 

1. (currently amended) A fracBonal-N phase-locked toctf). oomprising: 
a phase detector, comprising: 

a first input that receives a first signal; 

a second input that receives a second signal; gng 

a comparison circuit that generates an a chase detector output signal that is a 
function of a phase difference between the first signal and the second signal; 

a k30P filter that generates a frequency control signal from the phase detector 
output signal. 

a ciroiit that generates a phase-tocked loop output signal havirto a frequency that 
is controlled bv the ftecajencv control signal. 

a frequency divMer that generates the second skinal from the phase-locked loop 
output sjgrfflL 

a skima-delta modulator that generates diviaion values for the frequency divider. 

and 

an operating point circuit that maintains an operating point of the phase detector 
at a position with a nonzero output signal and a cortespondtnq nonzero phase 
drfferenoe between the first and second stanab. such that for a predetermined range of 
botti positive and negative phase differences between the first and second signals, the 
output signal is generated as a substantially linear functton of the phase difference 
between the first signal and the second signal, wherein the substantial linearity of the 
output signal is due at least in part to a shifting of the operating point so tfrat a nonzero 
output signal corresponds to a nonzero phase difference between the first and second 
signals. 

2. (currently amended) The phaco det e otor fractional-N phase-tocked loop of 
claim 1, whereirK 
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tho phaoe dotpctor io omploy o d in a phaoo lockod l oop, whoroby an output 
frequency of th e phaoo lock e d l oop i s a function of th e output olgnal of th e phase 
de t e ctor; a nd 

tho op e rat i ng po i rtt drouit le ak s a pr e definod portion of th e output si gna l co as to 
provont tho toakod output wgnal from Influonoing tho output firoquonoy of th e phas e- 
lockod loop the nonzero phase drfference of the operating p oint is close to or larger than 
an amount of time equal to a number of cvctes of the second signal . 

3. (curr^tty amende) The ph a c o dtat e ctor fractional-N oh a se-locked toon of 
claim 1 , wherein the phase detector output signal is an output current; and wherein the 
comparison circuit comprises: 

a first circuit that asserts a first charge pump control signal In response to an 
edge of the first signal; 

a second circuit that asserts a second charge pump control signal in response to 
an edge of the second signal; 

a first charge pump that contributes a positive current to the output cunrent in 
response to assertion of tlie first charge pump control signal; 

a second charge pump that contributes a negative current to the output current in 
response to assertion of the second charge pump control signal; and 

reset logic that applies a reset signal to each of the first and second circuits in 
response to both of the first and second charge pump control signate being asserted, 
and 

wherein the operating point circuit comprises: 

a delay circuit that delays at least one of the first and second charge pump 
control signals from being supplied to the r^et logic, wherein a lengtti of time that it 
tak^ the fwst charge pump oorrtrol signal to be supplied to the reset logic is not equal to 
the length of time that it takes the second charge pump control signal to be supplied to 
the reset logic. 

4. (currently amended) The phaoo dotoctor fractional-N phase - kx^ked loop of 
claim 3, wherein the delay drcuit delays only one of the first and second charge pump 
control signals from being supplied to the reset logic. 
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5. (currently amended) The phaco dotootor fractional-N phase-tocked loop of 
claim 3, wherein tte delay cln:uit delays both the first and second charge pump control 
signals from being supplied to the reset logic. 

6. (currently amended) The phaa e det e ctor fractior^t-N ohase-locked loop of 
claim 1, wherein the phase detector output signal is an output votts^e; and wh^n the 
comparteon circuit comprises: 

a first circuit that asserts a first voltage generator control signal in response to an 
edge of the first signal; 

a second drcuit that asserts a second voltage generator control signal in 
response to an edge of the second signal; 

a first voltage generator that coritributes a positive voltage to the output voltage 
in response to assertion of the first voltage generator control signal; 

a second voltage generator that contributes a negative voltage to the output 
voltage in response to assertion of the second voltage generator control signal; and 

reset logic that supplies a reset signal to each of the first and second circuits in 
response to both of ttie first and second voltage generator control signals being 
asserted, arKl 

wherein the operating point drcuH comprises: 

a delay circuit that delays at least one of the first and second voltage generator 
control signals from being supplied to the r^et logic, wherein a length of time that it 
takes ttie first voltage generator control signal to be supplied to the reset logic is not 
equal to the length of time that it takes the second voltage generator control signal to be 
supplied to the reset logic. 

7. (currently amended) The phas e d e t e ctor fracBonal-N phase-locked loop of 
claim 6, wherein the delay circuit delays only one of the first arxJ second voltage 
generator control signals from being supplied to the reset logic. 

8. (cunrently an>ended) The pha se det e ctef fractionat-N phase-tocked loop of 
daim 6, wher«n the delay drcuit delays both the first and second voltage generator 
cental signals from being supplied to the reset logic. 

9. (cunently amended) A fractional-N phase-locked kx>p comprising: 
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a phase detector that comprises: 

a first input that receives a reference clock signal; a second input that receives a 
feedback signal; and 

a comparison circuit that generates a phase detector output signal that is a 
function of a phase drfference between the reference clock signal and the feedt>ack 
signal; 

an operating point circuit that maintains an operating point of the ph^e detector 
at a positjon with a nonzero cutout signal and corr^oorYdinQ nonzero Pha se difference 
between the reference clock and feedback skinals. such that for a predetemiined range 
of both positive and negative phase differences between the reference clock and 
feedback signals* the output signal is generated as a substentiaily linear function of the 
phase difference between the reference clock and feedback signals, wherein the 
sut>8tantlal linearity of the output signal is due at least in part to a shifting of the > 
operating point so that a nonzero output $igr\al corresponds to a nonzero phase 
difference between the referer>oe clock and feedback signals; 

a loop filter that generates a frequency control signal from the phase detector 
output signal; 

a ciroutt that gerterates a phase-locked loop output signal that has a frequency 
that is controlled by the frequency control signal; 

a frequency divider that generates the feedback sigr^l from the phase-bcked 
loop output signal; 

a slQma"detta modulator that generates division values for the frequency divMer: 

and 

one or more circuit etements that leak a predefined portk)n of at least one of tfie 
phase detector output signal and the frequency control signal so as to prevent the 
leaked eu^put signal from influencing the output frequency of the phase-lock^ loop. 

10. (original) The phase-locked kx>p of claim 9, wherein the one or more circuit 
elements that leak a predefined portion of at least one of the phase detector output 
signal and the frequency control signal comprise: 
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one or more circuit elements in the loop fitter that leak a predefined portion of the 
phase detector output signal. 

1 1 . (original) The phase-locked loop of claim 9, wherein the circuit that 
generates the phase-kx*ed loop output signal that has a frequency that is controlled by 
the frequency control signal is a voltage controlled oscillator. 

12. (original) The phase-locked loop of daim 9, wherein the circuit that 
generates the phase-locked loop ou^ signal that has a frequency that is controlled by 
the frequency control signal a current controlled osdllator. 

13. (currently amended) A method of dotooting a phase diffbronco botwoon a 
firot Cigna! and a o e oond qeneratina a fractk>nal-N phase-lodged loco output signal, the 
method comprising: 

generating an a phase detector output signal that » a furK^n of a phase 
diff^enoe between-ttte a first signal and ^ a second signal; ami 

maintaining an operating point of th e phaoo dot e o tef at a positi on with a nonzero 
output signal and a correspondino nonzero phase difference t>etween t he first signal 
and the second signal, such that for a predetermined range of both positive and 
negative phase differences between the first and second signals, the out|>ut signal is 
generated as a substantially linear function of the phase difference between the first 
signal and the second signal, wherein the substantial linearity of the output signal is due 
at least in part to a shifting of the operating point so that a nonzero output signal 
corresponds to a nonzero phase dHferw^ce between the first and second signals; 

generating a frequency contr ol skinal from the phase detector output signal: 

generating the phase-locked loco output skanal having a freguencv ttiat is 
controlled bv the freouencv control signal: 

using a freguencv divider to generate the feedback signal from tiie phas e-tocked 

loop output skjnal: and 

using a sloma-delta nrwduiator to generate divtston valu es for the freguencv 

divider. 

14. (currenUy amended) The method of claim 13, furthor oompriorng: 
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g o norat i ng a phaco lockod l oop ou^ut cignal that hac a froqu e ncy that is q 
funotion of th e output ocgna l of the ph as e dotocton -and 

toak i ng a prodofinod portion of th e ou^ut oignai oo ao to pr ov ont tho l oakod 
output oigna l from influoncing tho output frequoncy of tho phaoo looked l oop output 
ftioffcat wherein the nonzero phase difference of the opera tinQ point is greater than or 
substantially equal to an amount of time equal to a n umber of cvdes of the second 
signal 

15. (original) The method of claim 13, wherein 
tfie output signal is an ou^ut current; and 

wherein the step of genereting the output signal that is a function of the phase 
difference between the first signal and the second signal comprises: 

asserting a first charge pump control signal in response to an edge of the first 

signal; 

^serting a second charge pump control s^nal in response to an edge of the 
second signal; 

contributing a positive current to the output current in response to assertion of the 
first charge pump control signal; 

contributing a negative current to the output current in response to assertion of 
the second charge pump control signal; and 

deactivating the first and second charge pump control signals in response to both 
of the first and second charge pump control signals being asserted, and 

wherein the step of maintaining the operating point of the phase detector 
comprises: 

delaying at least or^ of the first and second charge pump control signals flrom 
affecting the deacdvating step, wherein a length of time that tt takes the first charge 
pump control signal lo affect the deactivating step Is not equal to the liength of time that 
it takes the second charge pump control signal to affect the deactivating step. 

16. (original) The method of daim 15, wherein the step of delaying comprises 
delaying only one of the first and second charge pump control signals from aff^ng the 
deactivatiag step. 
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17. (original) The method of daim 15, wherein the step of delaying comprises 
delaying both ttie first afKl second charge pump control signals from affecting the 
deactivating step. 

18. (original) The mettiod of claim 13. wherein the output signal is an output 
voltage; and 

wherein the step of generating the ou^ut signal that is a function of the phase 
difference between ttie first signal and the second signal comprises: 

asserting a first voltage ger^erator control sigr^l in rasponse to an edge of the 
first signal; 

asserting a second voltage generator conbol signal in response to an edge of the 
s^x)nd signal; 

contributing a positive voltage to the ou^ut voltage in response to assertion of 
the first voltage generator control signal; 

contributing a negative voltage to the output voltage in re$por>se to assertion of 
the second voltage generator control signal; and 

deactivating the first and second voltage generator control signals in response to 
both of the first and second vottage generator control sigrmls being asserted, and 

wherein the step of maintainirig the operating point of the phase detector 
comprises: 

delaying at least one of ttie first and second voltage generator control signals 
from affecting the deactivating step, wherein a length of time that it takes the first 
voltage generator control signal to affect the deactivating step is not equal to the length 
of time that it takes the second voltage generator control signal to affect the deactivating 
step. 

19. (original) The method of claim 18, wtYerein the step of delaying comprbes 
delaying only one of the first and second voltage generator control signals from aftecting 
the deactivating step. 

20. (original) The method of claim 18, wharein the step of delaying comprises 
delaying both the first and secorKl voltage generator control senate from affecBng the 
deactivating step. 
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21, (currently amended) A method of generating a ft^onabN phase-locked 
loop output signal, comprising: 

generating a phase detector output signal that is a functk>n of a phase difference 
between a reference dock signal and a feedteick signal; 

maintaining an operating point of tho phao e d e tector at a positfon w ith a nonzero 
outout signal and a conespondina nonzero phase difference between t he reference 
clock signal and the feedback skinaK such ttiat for a predetemiined range of both 
positive and negative phase differerices between the refer^ce clock and feedback 
signals, the output signal is generated as a substantially linear function of the phase 
difference between the reference clock and feedback signals, wherein tfie substantial 
linearity of the output signal is due at least in part to a shifting of tiia operating point so 
that a nonzero output signal corresponds to a nonzero phase difference between the 
reference dock and feedback signals; 

generating a frequency control signal from the phase detector output signal; 

generating the phase-locked toop output signal that has a frequency that is 
controlled by the frequency control signal; 

using a frequency divider to generate the feedback signal from the phase locked 
loop output signal; 

using a stama-detta modulator to generate division vatues f or the fraauencv 
divkten and 

leaking a predefined portion of at least one of the phase detector output signal 
and the frequency control signal so as to prevent the leaked output signal from 
influendng the output frequency of the phase-kx:ked loop. 

22. (original) The method of daim 21 , wherein the step of leaking a predefined 
portk>n of at least one of the phase detector output signal and the frequency control 
signal comprises: 

lealdng a predefined portion of the phase detector output signal in a loop filter. 
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